TITLE OF THE INVENTION 
BRAILLE DISPLAY FOR USE WITH A NOTETAKER AND WITH 
PERSONAL COMPUTERS FOR BLIND AND LOW VISION USERS 



BACKGROUND OF THE INVENTION 

5 [0001] Various Braille products are available for blind and low vision users for 
use in taking notes. These include personal computers having a keyboard and a 
refreshable Braille display and/or synthesized speech for reading text outloud. The 
keyboard may be of a conventional QWERTY type or a Braille keyboard. In some 
cases, the computer may have synthesized speech capability for reading digital text 
10 which was entered through a keyboard or which is obtained from other sources, 
such as from a CD-ROM, from a scanner, from the computer's internal memory or 
from a local or a global network. 

[0002] Small special purpose portable computers, sometimes known as 
notetakers, are available for blind and low vision users. For example, the Braille'n 

15 Speak notetaker manufactured and sold by Freedom Scientific Inc. includes a 

standard Perkins-style Braille keyboard for inputting information which is stored in 
an internal memory. In response to a single command, stored information is read 
back to the user using a built-in speech synthesizer. In order to minimize the 
product weight and cost, the product does not have a Braille display. Notetakers 

20 also are available with a conventional QWERTY keyboard for users who prefer this 
type of keyboard or who are not skilled in Braille. 

[0003] Notetakers also are available with an integral Braille display located 
adjacent the keyboard to allow users to read stored text. The Braille display 
consists of a row of Braille cells . Each cell has a grid of pins which can be 
25 selectively raised to form letters and characters in Braille. These notetakers are 

larger, heavier and more costly than notetakers which do not have a Braille display. 

[0004] In addition to being useful for taking notes, some notetakers include 
software for performing other functions which are commonly found on a laptop 
computer, such as software for maintaining a calendar for the user and for 
30 maintaining a contact list of names, address and telephone numbers. These 
notetakers can function as a personal digital assistant (PDA). 

[0005] Light weight notetakers are particularly useful for students, business 
persons and those who travel, since they are easily carried. The lightest and most 
portable notetakers do not include a Braille display. Consequently, users desiring 

1 



the lightest weight product have had to forego products having an integral 
refreshable Braille display. At times, it is useful for the user to have a refreshable 
Braille display for these notetakers, for example, to facilitate reviewing and editing 
notes. Users would sometimes connect their notetakers to personal computers 
5 which are connected to a refreshable Braille display for reading and editing 
information stored in the notetaker. 

BRIEF SUMMARY OF THE INVENTION 

[0006] The invention is directed to a small refreshable Braille display accessory 
which may be removably mounted on a notetaker or on a personal digital assistant 

10 of a type designed for blind and low vision users. The refreshable Braille display is 
mounted to extend across a back side or, preferably, a front side of a notetaker and 
to connect to the notetaker without cables. Data and control functions are 
automatically made through the connection between the refreshable Braille display 
and the notetaker when the display is attached to the notetaker. Preferably, the 

1 5 Braille display is connected to and receives power from a USB port on the 

notetaker. The data to be displayed also passes through the USB port. Alternately, 
the Braille display may have an internal battery power source, or it may receive 
power from the battery or other power source for the notetaker through a connector 
separate from the data port. Preferably, power to the Braille display is controlled 

20 with the switch which turns the notetaker on and off. The Braille display may 

include one or more ports, such as a standard USB port, an RS232 connector, an IR 
port, or a Bluetooth wireless technology port which allows the display to also be 
used with personal computers and other computer products on which the Braille 
display does not mount. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] Fig. 1 is a top front perspective view of a light weight notetaker having a 
Braille keyboard and without a refreshable Braille display for use by blind and low 
vision users; 

[0008] Fig. 2 is a top front perspective view of a light weight notetaker having a 
30 conventional QWERTY keyboard and without a refreshable Braille display for use 
by blind and low vision users; 

[0009] Fig. 3 is a top plan view of a refreshable Braille display for attachment to 
the notetaker of Fig. 1 according to the invention; 
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[0010] Fig. 4 is a top plan view of the notetaker of Fig. 1 with the refreshable 
Braille display of Fig. 3 attached; 

[0011] Fig. 5 is a top plan view of a modified embodiment of a notetaker; 

[0012] Fig. 6 is a perspective view of the notetaker of Fig. 5 as seen from the 
5 lower right front, showing an open slot where the notetaker attaches to a Braille 
display according to the invention; 

[0013] Fig. 7 is a perspective view of the notetaker of Fig. 6 with an insert filling 
the Braille display slot; 

[0014] Fig 8 is a perspective view of a modified embodiment of a Braille display 
10 according to the invention; and 

* 

[0015] Fig. 9 is a perspective view showing a notetaker attached to the Braille 
display of Fig. 8. 

DETAILED DESCRIPTION OF THE INVENTION 

[0016] Fig. 1 of the drawings illustrates an exemplary notetaker 10 designed for 
15 use by blind and low vision users. The notetaker 10 includes a housing 1 1 and a 
removable battery pack 12 attached to the housing 1 1 . The top of the housing 1 1 
includes a number of keys which form a keyboard for a user to interact with the 
notetaker 10. The keys include eight keys 13 forming a Braille keyboard for 
entering test information, four keys 14 which are functions keys, a space bar key 15, 
20 and a cross shaped key 16 for positioning a cursor. The notetaker also includes a 
microphone 17 and a speaker 18. Clips 19 may be present on the housing 1 1 for 
attaching a carrying strap. Not seen in the drawing are various connectors, ports 
and slots. For example, the sides of the housing 1 1 may include a slot for receiving 
a memory card, a serial port, a USB port, a battery charger input, an infrared data 
25 port, a Bluetooth wireless port and a power switch. 

[0017] Fig. 2 illustrates a notetaker 20 which is similar in function to the 
notetaker 10, except that the notetaker 20 has alphanumeric keys 21 arranged in the 
conventional QWERTY keyboard format. 

[0018] The invention is directed to a refreshable Braille display accessory which 
30 may be removably mounted on a notetaker of the type designed for blind and low 
vision users. Fig. 3 illustrates an exemplary refreshable Braille display 25 
according to the invention. The display 25 includes a housing 26 which is adapted 
to attach to the notetaker, for example, with pins 27 which engage and are 
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releasably locked into mating slots on the notetaker. The housing 26 carries one or 
more connectors 28 which slide into mating connectors on the notebook housing. 
The connectors 28 are designed to automatically establish electrical connections 
between the refreshable Braille display 25 and an attached notetaker. In the 
5 simplest form, only a single USB port is needed to provide power, control and data 
connections between the notetaker to the display 25. s 

[0019] The display 25 includes a plurality of cells 29 arranged in a row. Each 
cell 29 displays a single character in the Braille format. Displays 25 may be sold, 
for example, with different numbers of cells 29. For example, a manufacturer may 

10 sell a 20 cell display and a 40 cell display, since the cost of the Braille cells is a 
significant portion of the cost of the display 25. The display 25 also may include 
various known devices for scrolling through text on the display. For example, the 
display 25 may include one or more wheels 30 which can advance the displayed 
text, for example, line-by-line or paragraph-by-paragraph. A touch responsive a 

1 5 conventional slider or advance bar 3 1 also may be provided to position a cursor in 
line of text to facilitate editing the text. 

[0020] Preferably, the refreshable Braille display 25 also includes a conventional 
USB port 32 for connection through a cable to a personal computer (not shown). 
This will provide versatility by allowing the owner to use the Braille display 25 
20 either with a notetaker 10 which mounts to the display, or, through a standard PC 
port such as a USB port or and IR port or an RS232 connection, with a personal 
computer. If a connection is made through a USB port, the port may provide 
sufficient power for operating the display 25, or a separate low voltage DC power 
source may be used to power the display 25. 

25 [0021] When the Braille display 25 is attached to extend across a back or, 
preferably, a front side of the notetaker 10, as shown in Fig. 4, electrical 
connections for data and control functions are automatically made between the 
display 25 and the notetaker 10 via the connector 28, without any cable or external 
connections. Optionally, the connector on the notetaker 10 which is engaged by the 

30 connector 28 on the display 25 may be provided with a protective cover (not shown) 
which automatically retracts or opens when the display 25 is attached to the 
notetaker 10. It is desirable to protect the electrical contacts on the notetaker 10 
from contamination with dirt and liquids and from contact with objects which could 
short together connector contacts on the notetaker. It also is preferable that the 

35 connections for releasably mounting the display 25 on the notetaker 10 be easy to 
use by a blind or low vision user. 
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[0022] The Braille display 25 may have an internal battery power source (not 
shown), or it may be powered from an attached notetaker. Preferably, power to the 
Braille display is controlled by the notetaker's power switch. 

[0023] The notetaker 10 and attached Braille display 25 may be designed so that 
5 they may be used on a flat desktop, on a user's lap or when standing using a 
carrying strap (not shown) attached to hooks 33 on the display 25. 

[0024] Figs. 5-7 show a modified embodiment of a notetaker 40 according to the 
invention. In Fig. 6, the notetaker 40 is shown as having an open slot 41 across its 
lower front side for engaging a Braille display. Fig. 7 shows a cover 42 for the slot 
10 41 which may be used when the notetaker 40 is not mounted to a Braille display. 
The cover 42 provides protection for terminals on connectors in the slot 41. 

[0025] Fig. 8 shows a refreshable Braille display 45 according to a modified 
embodiment of the invention. The display 45 includes a front portion 46 including 
row of cells 47 and navigation wheels 48 adjacent each end of the row of cells 47. 

15 A rear portion 49 of the display 45 is shaped to be received by a slot on a notetaker 
and includes connectors for making power, data and control connections between 
the display 45 and the notetaker. Fig. 9 shows the refreshable Braille display 45 
attached to a notetaker 50. The Braille display 45 is detachably mounted on the 
notetaker 50 by sliding the back portion 49 of the Braille display 45 into a 

20 complementary groove on the notetaker 50. The Braille display 45 and the 

notetaker 50 may be held together by friction, or by a suitable latch, the design of 
which will be apparent to those skilled in the art. The notetaker 50 includes a 
keyboard section 51, which may be a Braille keyboard, a QWERTY keyboard, or of 
any other suitable design. The notetaker 50 also may include a speaker 52 and a 

25 microphone 53. Preferably, the notetaker 50 includes an internal rechargeable 

battery (not shown) which powers both the notetaker 50 and the Braille display 45. 
Alternately, the battery can be located in the Braille display 45, or the Braille 
display 45 and the notetaker 50 may have separate batteries. 

[0026] It will be appreciated that the illustrated Braille displays and of the 
30 notetakers are exemplary and that changes to their design will be apparent to those 
skilled in the art without departing from the invention. Also, a single Braille 
display according to the invention may be adapted to attach to a variety of different 
notetakers. 
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